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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a leakage 
current of a MISFET and reduce the fringe capacitance 
between the gate electrode and the source and drain 
region. 

SOLUTION: On a side wall of a side wall film 16s which 
is a silicon oxide film formed on a side wall of a gate 
electrode G of a MISFET, a side wall film 20s consisting 
of a silicon nitride film which is hard to etch by a 
washing liquid for washing before a silicide reaction. 
Thereafter, washing is conducted before silicide reaction 
to deposite CoSi2 21a. Consequently, the reduction of a 
film thickness of the side wall film 20s is made small and 
the distance between the source and drain region (17) 
and the CoSi2 21a can be secured, reducing the leakage 
current. Since the most part of the side wall films (16s, 
20s) can be constituted of a silicon oxide film having a 
low relative permittivity, the fringe capacitance can be 
reduced. 
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[4#m*#©a£K] 

[ffi**i] (a) ->v=*>mm±i^ y-hmmm 

(b) wi&y- htmm±tzmn&m&i&i&u 

(c) «nEy-h«a±«r*tf'>5=vS*±fcSMt-> 

(d) t&ElWfcS' 9 =» IMdyf>^t5 
£&£J;9ttey-bttft>Mefclltift>'!M' K**- 

(e) I9S2->P =»>S«, Kfi^-zHMaJ: 

(f) mWtfti'Pai'BMr, Wtttxyfy^tS 
CiHJ:9«WE*l®f-W K^^- -/M&©fciJg 2© 

(g) «rE*2©*-f K**— A4tt^**fcttBS'9 

(h) Miay-*, KKy«SI^7 7l|ffl» 
fff«rffl^TiSfe^1-5XSt, 20 

(i) ttrSEy-*, KKiiWIJtK, &j£BS£*ii«-r 

(j) itfriam 2 cdim k**— /MBtSr-^^fc-yiJiM' 

>"W®tHufE^mJIi©«/tt^(c^:S->y-9-^ K**» 

(b) «rey-nfe*Bt±ic*«ffiK*»«L, 

( c ) frtay- h«^±^^tp-> y => v-gts-kf^kv- 
y =>-Bi**«i--5xst, 

(d) mzmfr>» =>>-Jffi^ n^wi^jx^-^^-r* 
rtiau mriEy- h ©ffi©{B!i®KS& 1 ©-frf k 
/HK*^i-5xSt, 

(e) tfrfESIl©lM' K^^-^JI?r^^^(CmJlEv-y 

(f) ansy-*, kw^s*, *i©*w k**- 

(g) itnesMfcf y 

r. J; 9 flfflEJB 1WK * *— /cK®flU£)B 2 © 
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(i) sfriay-^, KwvWLtK, &js«I4:*£«-*- 
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(j) tfiiE^2©-y--r Ki>^— ^^-7^^^->y-y--Y 

KffcRJSfcfiw 9. ttrtEy-*, KW 

(k) *K«©«rEA«RS:»*r*xai:» Sr*-T£ 
w k t -T £ ^^»*»Is]^^B©S}it*^. 

[is*^3] (a) » =• >s*±c* ^-mmm* 

*M&1rZ>TMk. 

(b) «nE^-H6»R±ti»mffiBt«:»J*U^ 

=ynsrii:ioty- hmm*Mf$.-rziMk, 

(c) luiay- hms±%-^tp->y ayssiciiro 
SHt-yy =>mzim-rz>Tmk, 

(d> atrE«i©K{k->y s*ftti7f> 

^-fS r kizX <p fuffi-T*- Hffioilic^ l ©1M k 
**-/HR*7l*jfc-rsXSi:, 

(e) «rE*l©*-f K9*-/w«*^^^KllWBi'!) 
= >-*iKft-^*B4fe*aA-r*rtlcJ:t>y-^, 

~yffl$,%: : &l&rrZ>TMk, 

(f) ifjisy-*, Kwv«fc f i©w K**~ 
/M&fe <t tw- h ffi^±{c, % 2 ©s&fc-y y =» >-mz& 
&-rZTMk, 

(g) W1BlS2©ttfls-y'J ft^ttH^yf-V 

<r-t z> r. t tc j; o tufem 1 ©im k?*— /^©«aMt- 
»2©-y--r k?*-- /HK&j&sfc-rsxet, 

(h) Buiey-*. KW^*«*B*7?83R©iife» 

(i) tulEy-*, KW^*«±K:» fcJWKSrWr 
(j) SSSE$i!2©-!M K!7*-/vSS:v^?i:i/yW 

>isi£iajE&mi£i©««giH£&js->y Kg&» 
j&-fsxmt, 

(k) *SJt?©t9I5^SJeSrl^*-rSXSi:, 

r <t * w* 4: -r 5 ^mfommm&mwvmmxm* 

[»#5U] (a) ->9 3^**±fcy-Hft«WSft 

(b) Biiiay-b^;«©Pifl | J©'yy a^nsfKM^ 

( c ) wie^- h «©«»£»/* SitfclB i ©Sfi&K 
*»e>*'5igi©-y-^ K?*-/*^ 

(d) m&%i<o^4 vt?*—A'm<ommz-w,f$.zfr, 

(e) MIES! 2 (D-y-^T K^^-A-KSrT^^tiiffBy- 

(f) l comBWkte. 8&fEfl2©i{fe&JK«i:!>3im 
[f«*«5] (a) ->y a^Stgilcy-biffea:®^ 

in.Mf$,£h,tcy- hmmk, 
(b) irffi^- h«B©«a«t»j«*ixfclll i awtf 
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V 3>Ra»e>* Zf&lWsf K^-^Ri, 

(c) ftflEmi co*M h'i?*— xfiz.J&i&& in 

(d) mBMito-v-* h'i7*-/m<oMmm&zfr, 

(e) stiiam 2 K^^-z^^^^^t-Hfitay- 

[5P^©l¥iNB#ia.BJn io 

[000 1] 

g^iU'-troKit&WfcBIU »4MI SFE 
T (Metal Insulator Semiconductor Field Effect Tra 
nsistor) %&1-Z¥mi*Mffi\Bl®$iWimm^Xli}$) 

[0 0 0 2] 

[fi£5fccD&#r] bmISmi sfetov-^ KWyl 

[0 0 0 31 0<lx.fJ, 1999 Symposium on VLSI Technol 
ogy Digest of Technical Papers 5A-1 p. 49-50(Cli % 

[0004] 

[^M*mtJ;^ct5M] L^L-ftasib. ->y-y- 
Met vmrnvj K^^--/nH(DjiJi(i5i</ < cs, -t^ig 

iloTs^Ktft^-fSJ;?^ ->y-y-f K;I;esy- 
[0 0 0 5]-*, f-Y K»*~ A4«©Ri*i>*«i*.$ 

-f K!?^-— ^m(CoV>Tli, 2000 Symposium on VLSI T 
echnology Digest of Technical Papers T15-1IC, -£-©10 

[0006] L.a»Lfc**e>, mtfyafmntiMw 
A'Rtifti'!) a^fliifflv^fcii-g-, y- fm^ii: y- 

[0007] *bw«> b«jhu ¥m<*m&®i&mm<oW} »<> 
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[0 0 0 8] l«Hi* ¥i»fr*«lnI«§=Blg 

[0 0 0 9] *»W©*rElft£«r**«HW*, *W» 
[0 0 10] 

[0011] ( l ) ^9!©¥»#*«l§!!&3£e©$8i£ 

(a) •>y=yi«±t > v- imm*M& 

tilSi, (b) «rEy- Mft»tt±»-*«ffiR«:Je 

-rsxai:, (c) hm,m±^tt->v =*>m 

fay- bS^coftiJIitcm 1 ©IM* K**— /HR«r»jS5-r 

5iSc> (e) is->!)=yss, Iirot'f Ki'* 

^HUb, (f ) StffiSMIs->y 3V««r, 
fymriKt? SufBSfS 2 W -/wR©ffiJ 
WLKftzWt YV*-A>l£*T&i&-tZ>TM.b, (g) 
ffllESg2©iM K^*-/Hg5r-^^^<ifuiE->y 

«^t5Igc, (h) Misy-^> KW>«* 
&®&7*&^©ife^£fll^-Cife#-*--5Xgi:, 

(i) Misy-^. Kw^iw±K, &JSR£*§«-r 
siSc, ( j ) tffii2©w k**- /mn&v** 
{c->y-9--Y K{ts:^Sre-S*sr tlci 1 ?. SulEy- 

-< K/gtr^-fSXet, (k) *S/£©ii&fE&JgR& 
[00 12] rO,t9**St-itX.tfs 7?m%k(D$cft 

WUzi.zmW'f K**-A<R©Ri£9£Kit-r-5;i 

S„ & 1*5.1:0^ 2 ©-iM Kl>*— /v-JKO-SB 

4:. Sim^roffiv^b^y =n/!Si-et;it>5zb&'C£Z 

-Y ^° v- * %<6«-T 5 ^ i ^T* # 5, 
[0013] ( 2 ) ^%BJC»¥^»«»[El^e<OSiit 

[0014] rw«t5*^a{-J:mi, 7^iiois# 

Wa5f2©t^ Kf*-^R<OR«*E5±i-5wt 
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[0015] ( 3 ) *«M^¥*ff*aiElK3S«<o»ife 
£ * — ^RtoffllS*-* 2 0Kr>y= 3 >JRfl» b46f2 

[ooi7] (4) ttmto^mtt&emvmt** 
(b) *rey- h«sw>Mfli<0*>y 

K«*^»j«Sixfcy— KW^Wi, (c) Su 

mi^i^-T K*;*~;MR£, (d) iiufEfg l <£>1M K£ 
>wiJto«»£»rt£ft, JS2<0lfe«R*»&*5*2 
0*>T K**->H*i:, (e) fulEff§2GQlM K**- 

fcAi^jf^Kii, «r*u (f) mumi^m 
[0018] ( 5 ) **wo*#<*«tt0aas«^«3t 

(a) ^P3i/S«±tcy-bffe»««:^U» 

OListifny-hnMts (b) ttfisy- h««offs^ 

/MRi:* (c) SWBJB 1 ^IM* K»*— 
^^tc^^tufcy— KW^Wi, (d) buIB 

So 

[0019] ro<fc5##&i-J:nfi, y-*> kw 

2CD1JM' /MRfl>— »t>U<tt^9^ Rl^^ 

is^y-^, KWyS«^7yy^My 
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[0 0 2 0] 

[0021] (*i6eojKffi i ) ^M<omR(o^mk 

[0022] Eiij^f -yy^yssi 
2 r.o*^-»«2tt, WTO 

<fc 5 (C^-TSo CTx.fi 1-10 QcmS^itSfct*^ 

t^pi^i^y 3^bw^>y ^yssi^ 

[0 0 2 3] Z<0'&, isV 3^** 1**511 OOOW 

[0024] #ac »©rt«*r*tf y => 1 ±fc 

CVD (Chemical Vapor deposition) ft"CJRl54 5 0 
— 5 0 Onm^CDgMbv-y = >JR 5 «r*8« U {b^W«8 
WWII (CMP ; Chemical Mechanical Polishing) ffi 

■eato±ifi5oii-fb^y ="^jR5*:W*u. ^e^®* 5 ! 1 

[0025] v-y =i vSfii ^pIT« 

i3j:(;ns» («iiiyv) 
ufc^> » i o o ox>(om&mx'±&^nyQ*:$tt8t£'® 

nS^;v (H^-f) *Mt^>c 

[0 0 2 6] i/ynyiSlOpI^x/VS^i 
SSCnf^^lMI SFET?:Mt^ 
[0 0 2 7] £1\ B2«d*rJ:5K:, 7yK^^ 

[0 0 2 8] ^— MMkBI©±«KC:iW2 5 Onm 

[0 0 2 9] H3Ki*t±5t, 7^f hiftia 

y 3ylfil±i:2 nm©«<D»V>SMbJK («Ts ^^T 
h»k»i:V^5) ll«« e -ca^^-fbKl 

[00 3 0] pI^;u3±icy-HffiG(0ifi 
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1. OxiOi5/cm2iftSAtfcg, 9 5 0tt\ 
l&fl]0lRUa8«:)feU n-S^iftffi)Si3«t 

So 

[0031] &i^-c\ m4i,ZTjk-rx 5m, v-y^g^ 

liCLP-CVD (Low Pressure— Chemical Vapor D 
eposition) j£Tj^J¥ 1 0 0 lunM&OWtikis V 

- hffllGtfMHISKiM' Kfra— >MR 16s (fg 1 coi^ 

6 s (£>JjgJ¥l;£. 6 0nmSStfc5o r^t, t>f K 1 ) 

[oo3 2] jfeft^-c, asi^t £5k, ^y ^>-st£ 

«2 0 U **«J|:xy^t5rti:j;o 

y-MSG (i^-r k**— /mbsi 6 s ) (ommtz 

1M K*rf—vW8t2 0 s Sr^fiEi-5o :W Kfra— 
/HJt 2 0s OBWtt, 7 n mlStfe 3 0 20 
[0 0 3 3] Kfr 2 0 s £^:*y 

^/l^-T% 4. 0X10Vcm2S«ftAlS, 

[0 0 3 4] 7^KS^«^fflv^ v-y 

1 (n + ^«^ffi^l 7) feiffy- htiG^S 30 

[0035] ei 6 ic^ki~x o fc, ^^^#46^ 

«t 9 1 5 nmIS^Col2 1 £±f£«U g*#Hft 

xiVSffil (n + I*fftS«cl7) £CoJ|f|2l£tf) 
mm&ZTff— MlGiColg2 1 i(0*«MB^*J 

So 

10 0 3 6] &V^T% *S/Sc0CojRS:. NH4OH £ 
H2020jft^»iK(cj: ^^^^^-f^o 40 

hmmG±izm&-rz>mn, cosi stfcs c 

MV^T, g^f#[g^<*\ 8 0 Otf 3 O^ra^toS* 
9> Co S iJI*. fiffitfi^Co S i 2 JI 

2 1a ^&£i±-5(E]7) 0 

[0 0 3 7] rcDi^t-, **lllO*IB^*5V^Ttt, * 
^ K**— /URl 6 s^iliJUtCl, mt->V xt>-jR;&>b& 
SIJm- K5^*-/u«2 0 s 4:»j*LfcSL «r«»Srfir 

ffiilS (n + §^*#ffiigcl 7) £Co S i 2^2 1 a 50 
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[0 0 3 8] fip*> % ^ K-)t-;UJ|l 6 s 
Hu H8^f<t5^> t-f K^t-^gil^^y 
*-f KftWWWcJ: <4otL4 5o rtttt, * 

y xj >g« 1 ±Oi*SBMt«*life*-rS*:«)0 7 yttJR 
^Iiaotx^f-y^^tLS 0frbVfoZ> o 

coSi2i2u^ y-*> kw>« 

« (n + M¥«<*1W£l 7) tf^&ffiKiS&L (0*O 
[0 0 3 9] B9tt, «^y-^SSS<h^<£>ffiffi£0|li 
**J*Lfc*&tt, ^7 (aitO) 9f-> 

vH|g£1g/£Lfc^te, ^77 (bi:«) 

#*r«*-e#, »*y-^««ttt[A/length]fc/hS< 
tSri^"C#fco ^5:7 (a 2 :A) , (b 2 : 

A) f* N y-fPl^W^y-^ [A/area] £^ 

-To ft^^y ^vKiiMfc^y xi^jg-ef- 

^Kf>*-;H*S:iaLfcj|^|j:, ^77 (b 2 ) ICtj* 

[0 0 4 0] Sfc. Ell Ofc^-J;?^ i^-Y K»>j*— 
frmtttef!) =»>«-C»J*U*:»fr (116 s) (d 

^$niiv>/c«), ^ K*a— /HB(1 1 6 s<7>JR«9# 

7) iCo S i2l2 1 a i©ffl?:ii»t5:iW 

-So 

[0 0 4 1] Lj&»L*a*b* iWt^>5 =^Bl<©itW«* 

m3. 9-efe5^»tc:stu ^{t^y xivju^jteim 

»7. 5<h, 2f»i£<fcat-S 0 ^oT, Ih^K^ 
y-^, KW>««i^7!l^^t^^ (C 
[0 0 4 2] ^^il^B^fStcoV^ 

[0043] iiift ^ y v^^-^^^y^^^ (c 
f) k&m*%mk<OM&%7FirmvfoZ> 0 mti/D^^ 
Wk~W<< LfrS^te, ,S (a) 

t^P^ Cf^ »)0. 15[fF//zm], IIBfK 
^ fill. 8 [p s/s t a g e]-Cfo6<0fC*fU K 

j*L/c*^« % jfi (b) (:^t«l:5^ Cf^\ #5jo. 
lllfFAmh laeiBiMSlO. 8[ps/s 
tagelii?, C f S3itfilffi«|ffli:fcfc, 

^K*r«i«Lfc»*W:, Cf^jfiO. 0 9 [ f Y / n 
m], J§J£B#W^ % #SJ1 0. 5 [p s/s t a g e]-Cfo 
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otc OS (c) ) o 

[0 0 4 4] 012ft, 4 W^^^Mt^M I S F 

e t (o^mm<om^t mm&fm t <Dmm^-rmxh 

flEOiSft i 14. n ^ t^^lM I S F E T Ot&? p«iR 

(Idsatn) Oig^ti:, p f t-^^SM I S F E T<D|&fn 
ttSE (Idsatp) <D&%ct<D*Q. (ldsatrri + Idsatp-1) "C 
*>9, EAT, l/ldsat<b^TiS1-o ftib^Pa^KT? 

K**-A«ft*j*Lfc»*H:, ^9:7 (a) tc* 
-t"±5fC, 1 /Idsatp *S 4. 0 — 4. 3tX10-3 M io 
m/MAlgg, ®JffiB$ra^> ftl5[ps/stag 

(b) (C^i-^Pf-, 1 /Idsatp, *& 3. 5-3. 6 
[x l 0-3 Mm / M A]S*, »3ffil*IUI*, *SJ1 1 [p s 
/stageli:/^, 1 /Idsatjs ±tf»JBI*IBi: 
fc, (WtSiimfc, afflmWItt. 1/Id 

t£oT. ^tlh(D^B\^^XOmZ 1/Idsa 20 

[0045] r<D£5K, **a^*»£j:;h,H^ 
h«ffi£y— * x KW^R«i07!)m^>? 

[0 04 6] (SUfcCDTBMfi 2 ) *3ttk0»fl^¥«ttft 
SEIBSloKil^Bli 3-01 5«rfli^TRW* 
<5 C **3> Ell— E4*fflV^Tlft^L^-f K£*~ ^30 

an 6 8©»*n*m **o»«i<o»*i:ia« 

[0 0 4 7] *-f\ JHSO»»i -CRM LfcH 4 

!>x/U3^nI^«fe (fc*) ^5 0KeV(Ox^ 
— C\ 4. 0X10Vcm2SSaAUl 9 5 0^ 
T% l^K^^31^*rr^(C^orn + ^^#^ 

*17 (V-^, KW>««) £^j£-fs 0 40 
[0 0 4 8] 0i 4i^ti5^ s^y^s 

«i (n + m¥m&m®i 7) % e 

1 5 nmM^Ift^'J ^^H2 0«U Rattle 

t-^Rl 6 s) OffllffifciM Kfr*- vHB(2 0 s £?J2 
/S-rSo :©t>f Kfr*~ 'HK2 0 s (Otigmn, 7nm 

[0 0 4 9] ^^tt^^ftf^iSSr^V^T, 
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1 (n + I^g«El 7) *5ii;y-MiG^I 
[0 0 5 0] Affile ± 1 5 nrag«(7) 

mGtcom2i tv&Mmcts^xisVD-j K-fks/s 

(C o S i £ftr $^:^ 0 

[0 0 5 1] *K^CoI^, NH4OH £ 

i/!)=>*tEl (n + i**{*Wl7) ft J; 

^-MSG±(cast5iiis cosif-cfe^ 

j^T, a^SHft*. 8 0 0*C-e3 O&n^HtMMt: 
1Mir-klc£<9^ CoS i ffiJgtfcc&CoS i 2^ 

2 1 afcHE*S-t8:S (Hi 5) . 

[0 0 5 2] r.O<fc5tC N *StMlO»tt^*5V^-CB:. 

(n + M**^lSl7) fcJKjfcv^flL INf K*a~ 

v-y f->r b*ikRfc&MLtccox\ y— kw> 

ffitt (n + ®¥a«*W£i 7) iCo S i 2 il2 1 a £ 

^i36*-e# K»*--n4R2 

{btu#c#^ j: 5 K £ * -/MR 2 0 s OAS® 19 

*J6o««l^REL*:±5l^ y-*> KW 

« (n«fti*17) iCoSi 2 l2Iai 
OlH£««1-*r: y-*«SKS:{6«-<?#* 0 
[0 0 5 3] -9-4 VV*— ^JR (16s, 2 0 

5BlfcJ:5^ y-bm^y-*. KW^WiO 

[0054] mm<Dwm 3 ) **j£o^«i^^*»« 

«iatt»R0«%^&«:BI 16-019 Srfflv^TRMi- 
5o ^ft> 01-El4S:ffiV^TRKL/c^>r Kl>*— /u 

Ki 6 s«it*tit nm&mmiom&kmm 

-CfeSfefc-toRMSTflfW-t*. 

[0 0 5 5] *a©j»»i-eRWbfcH4tc«r 
n*:^y ^^s^i^^ffi-r^o ai6i:«t 

*>T K^^-zv-JKl 6 sSr-e^^^LT, pi 
9 ^/U 3KnfflT«4fc (fc*) *50KeV(Ox^ 
— 4. 0X10Vcm2SttAlf, 9 5 0°C 
T% l^lB^Jfc»a«:llS-rwilcioTn + Sl*##:fll 

[0 0 5 6] ^)cv^T^ 017 ^f<t 5 >>y 

«1 (n + S«ft«17) , t^K!>±-/Hl6 
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